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Abstract-The new approach is based on the use of the low power 
radiation constant source as the sounding element having the 
interval of the radiation interruption (dark pulse) for a while 
commensurable with time of radiation and usual lidar systems. 
The following is used: the special time organization of an 
entering coming signal digitization, when registration time in 
each readout is commensurable in due course passages by a 
signal of all zone of measurements is beside; restoration of the 
environment characteristics with the necessary permission is 
reached by special processing of the received readout of the 
signal taken in pairs and differing on time of digitization on the 
interval corresponding of such permission; identification of the 
structure of the inhomogeneities is decided by a special method 
of structural and statistical analysis; identification of anomalies 
in the structure is decided by a special method of nonlinear 
filtering. 
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I. INTRODUCTION 

Purpose of the offered approach consists in development 
of the dynamic analysis remote methods of great volumes 
from self-organizing systems, for example, atmosphere, 
when similar systems lose the stability or pass from one 
status of stability to another. Because of nonlinear character 
of proceeding processes and complexity of similar systems, 
the highly specialized traditional approaches which are not 
considered behavior of such systems as a single whole, are 
not effective. 

Development of the new approach for remote 
measurements and modeling of the self-organizing processes 
in unstable systems becomes more and more practical. 
However, it is impossible to provide effective security 
measurements for the environment and the population using 
modern costly pulsed lidar system. The following 
summarizes the research results and further analysis carried 
out since 1985. 

II. ACTION 

Processing received one-dimensional noise-similar 
remote signal (know how), which is offered to bear the 
information on developments of the complex structure 
heterogeneities in the earth's atmosphere as a self-organizing 
system. Identification of trends and development of such 
structures, with the simultaneous analysis of the 
thermodynamic stability of the environment allows us to 
introduce a generic measure that allows the prediction of the 



possible processes of restructuring of the environment and to 
identify the signs of the development process of a 
catastrophic scenario. One example of such a scenario is 
given below, as a model can be processes such as tsunami 
waves in the surface atmosphere (Fig. 1). 

A classic example of such processes in the atmosphere is 
the emergence and development of internal waves The 
stable stratification of the atmosphere is a prerequisite for the 
emergence and development of such waves from small 
disturbances [ The accumulation process (unidirectional 
wind-shear and presence of particulate pollution) may lead to 
instability or overturning of the waves . Further 
development of the wave process of a catastrophic scenario 
could even lead to the appearance a tornado 141 . 




Fig. 1 Tsunami waves in the surface atmosphere 
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III. ADVANTAGES 

Several solutions for remote sensing systems and such 
self-organization processes can provide the following 
advantages: 

• Essential increase of the measurement accuracy of 
the returning signal, by use of strobes of registration or 
impulses of probing radiation commensurable with extent of 
a zone of measurements [5,6] (Fig. 2). 




■ Old System 

■ New System 



Fig. 2 Considerable increase in the measurement accuracy of an incoming 
signal using strobes of registration or impulses of probing radiation 
commensurable with the extent of the measuring zone 

• Essential reduction of energy of radiation of a 
probing source is necessary for reception of the demanded 
relation as a signal/noise and decrease in a dynamic range of 
a registered signal on several usages depending on conditions 
in environment (Fig. 3). 
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Fig. 3 Considerable reduction in the radiation of the probing source 
necessary for the required signal-to-noise ratio 

• It needs restoration of characteristics of 
environment on the received signal with the necessary 
permission, by use of pairs of readouts of a signal from sites 
of environment with one general border and differing on a 
demanded step of the permission (Fig. 4). 

• Reveal signs of a regularity of the generalized 
horizontal structure environments by the special structurally- 
statistical analysis [7 ' ] , taking into account vertical 



thermodynamic stability of environment by the generalized 
criterion, which is received on the basis of a complex of 



thermodynamic parameters [9] (Fig. 5). 




Fig. 4 Results of the interval definition between elements of the 
generalized structure of different type (M , M 2 , M 3 ) for optical regular 




Fig. 5 Results of the dispersion definition between elements of the 
generalized structure of different type (Dl, D2, D3) for optical regular 
inhomogeneities of five atmospheres chosen areas 

• Reveal signs (predictors) infringements of 
instability of structure and its reorganization, by detection of 
local anomalies from a special nonlinear filtration (GRAN) 
1101 (Fig. 6). 
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Fig. 6 Results of comparison of offered processing of the coming signal 
dispersion (a nonlinear filtration - GRAN) with methods linear and median 
filtrations (LINF, MEDF) 



IV. CONCLUSION 

In the first two items, accuracy of measurements of a 
signal raises on an extreme measure 10 times. It allows 
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spending demanded measurements of the heterogeneities in 
conditions of essentially big background noise. 

We receive essential shift towards a smaller dynamic 
range of a registered signal. The bigger relation of a 
signal/noise is, the smaller error of measurements is, the 
smaller energy of radiation of a probing source is. The set 
relation of a signal/noise in a wide range of external 
conditions is provided. 

In the following items, regular generalized horizontal 
structure of the heterogeneities in atmospheres is found out 
in a ground layer of an anticyclone. Long-wave of a 
component arises at reduction of vertical thermodynamic 
stability of atmosphere. 

There is a possibility of the forecast of infringement of 
vertical thermodynamic stability of environment on character 
to its horizontal structure of the heterogeneities. This 
requires a network of lidar stations (network-based weather 
stations) on the basis of the proposed approach with the use 
of low-power laser pulses. The logic of this approach [61 
makes it possible to go to the dark environment sensing 
pulses of radiation sources as described in the article . 

REFERENCES 

[1] Gossard, E. E., J. H. Richter, and D. Atlas (1970), Internal 
Waves in the Atmosphere from High-Resolution Radar 
Measurements, J. Geophys. Res., 75(18), 3523-3536, 
doi:10.1029/JC075i018p03523. 

[2] John W. Miles. Internal waves in a continuously stratified 
atmosphere or ocean.Journal of Fluid Mechanics (1967), 28: 
pp. 305-310. Copyright © 1967 Cambridge University Press 
DOI: http://dx.doi.org/10.1017/S0022112067002083 (About 
DOI). Published online: 28 March 2006. 

[3] A. A. Townsend. Excitation of internal waves in a stably- 
stratified atmosphere with considerable wind-shear. Journal of 
Fluid Mechanics (1968), 32 : pp. 145-171. Copyright © 1968 
Cambridge University Pres DOI: 

http://dx.doi.org/10.1017/S0022112068000637 (About DOI) 
Published online: 28 March 2006. 

http://journals. cambridge.org/action/display Abstractysessionid 
=EE775581C8309DA02F54A4C90932B325.journals?fromPag 
e=online&aid=370768. 

[4] Dauna Coulter. Gravity Waves Make Tornadoes. NASA 
Science. Science News. March 19, 2008. 

http://science.nasa.gov/science-news/science-at- 
nasa/2008/ 1 9mar_grits/. 

[5] Sounding of the environment by means of the un-impulse of 
the low-power continuous source. Proceedings of SPIE — 
Volume 6750 Lidar Technologies, Techniques, and 
Measurements for Atmospheric Remote Sensing III, Upendra 
N. Singh, Gelsomina Pappalardo, Editors, 6750 1H (Oct. 3, 
2007) (published online Oct. 3, 2007). 
http://spiedl.aip. org/getabs/servlet/GetabsServlet?prog=normal 
&id=PSISDG00675000000 1 67501H00000 1 &idtype=cvips&gi 
fs=yes. 

[6] Looking at Remote Sensing the Timing of an Organisation's 
Point of View and the Anticipation of Today's Problems. 
http://www.intechopen.com/books/remote-sensing-of-planet- 
earth/sight-at-the-time-organisation-of-remote-sensing- 
measurements-from-the-point-of-view-of-today-s-prob 
Remote Sensing of Planet Earth. 



http://www.intechopen.com/books/remote-sensing-of-planet- 
earth Editor Yann Chemin Subject Geology and Geophysics 
Publisher InTech, January, 2012 ISBN 978-953-307-919-6, 
Hard cover, 240 pages Published under: BY 3.0 license. 

[7] One opportunity of the periodic structure analysis of a complex 
signal. Izvestia Vysshich Uchebnych Zavedenij, 
Priborostroenie (News of high schools. Instrument making). 
1989, v. 32, JV°4, p. 6-11. 

[8] The structurally-statistical remote analysis of the self- 
organizing processes. [7479-25] p. 31. Lidar Technologies, 
Techniques, and Measurements for Atmospheric Remote 
Sensing V Conference 7479 - Proceedings of SPIE Volume 
7479Dates: Monday-Tuesday 31 August - 1 September 2009. 
http://www. google. com/search?client=opera&rls=ru&q=spie+ 
2009+Polkanov+ 1 .+The+structurally- 
statistical+remote+analysis+of+the+self- 
organizing+processes+in+an+complex+systems,+Yury+Polka 
nov&sourceid=opera&ie=utf-8&oe=utf-8. 

[9] Matchig between a change in the structure of atmospheric 
optical inhomogeneities and a set of meteorological parameters. 
Meteorologiya I Gidrologiya (Meteorology and hydrology) 
1991, ' JNs 3, p. ' 39-48. 

http://cat.inist.fr/?aModele=afficheN&cpsidt=523724 1 . 

[10] A possibility of detecting anormalous inhomogeneties of the 
atmosphere (the Method of a nonlinear filtration of the return 
dispersion signal) Izvestia Akademii Nayk SSSR. Seriya 
Optika Atmospheryi I Okeana (News of the Academy of 
sciences of the USSR. Physics of an atmosphere and ocean), 
1992 v. 5, JNs 7, p. 720-725. 
http://pdf.aiaa.org/jaPreview/AIAAJ/1994/PVJAPRE48291.pd 
f (Publication Date: 04/1994). 

[11] Mingming Feng, Kevin L. Silverman, Richard P. Mirin, and 
Steven T. Cundiff . Dark pulse quantum dot diode laser. Optics 
Express, Vol. 18, Issue 13, pp. 13385-13395 (2010), 
doi:10.1364/OE.18.013385. 

http://www.opticsinfobase.org/abstract.cfm7URfcoe-18-13- 
13385. 




Yury Polkanov A private researcher, 
Minsk, Belarus (15/08/1946). 

Professional Preparation: 

Radiophysical faculty of the Belarus 
State University (1970) the Diploma series 
III JNs 377635. 

Publications: 



Polkanov Y.A. Looking at Remote Sensing the Timing of an 
Organization's Point of View and the Anticipation of Today's 
Problems. Remote Sensing of Planet Earth ISBN 978-953-307-919- 
6 Edited by: Yann Chemin Publisher: InTechl27/01/ 2012. 

http://www.intechopen.com/books/remote-sensing-of-planet- 

earth/sight-at-the-time-organisation-of-remote-sensing- 

measurements-from-the-point-of-view-of-today-s-prob 

Polkanov Y.A. Sounding of the environment by means of the 
un-impulse of the low-power continuous source. Proceedings of 
SPIE — Volume 6750 Lidar Technologies, Techniques, and 
Measurements for Atmospheric Remote Sensing III, Upendra N. 
Singh, Gelsomina Pappalardo, Editors, 6750 1H (Oct. 3, 2007) 
(published online Oct. 3, 2007) 

http://spie.org/x648.html?product_id=738729 

Polkanov Y.A. Lidar measurements for the short-term forecast 
of meteorological stability (Proceedings Paper) Date: 13 September 



50 



International Journal of Remote Sensing Applications 



Sept. 2012, Vol. 2 Iss. 3, PP. 48-51 



2007 Proceedings Vol. 6684 Atmospheric and Environmental 
Remote Sensing Data Processing and Utilization III: Readiness for 
GEOSS, Mitchell D. Goldberg; Hal J. Bloom; Allen H. Huang; 
Philip E. Ardanuy, Editors, 668411 Date: 13 September 2007 
ISBN: ' 9780819468321 

http://spie.org/x648.html?product_id=738735 

PolkanovYA. - Grant of Soros Fund (1992) 



51 



